DISCUSSION ON THE RESULTS OF SUTURING DIVIDED
NERVES, WITH SPECIAL REFERENCE TO THE TREAT-MENT OF LARYNGEAL PARALYSIS IN HORSES Sir Charles Ballance: I propose to discuss the operative treatment of paralysis of the vocal cord and of paralysis of the face in man. It is for you to decide whether the methods described or any one of them can be applied for the relief of similar disabilities in the horse.
Paralysis of the vocal cord.-On several occasions before the late war I united the peripheral end of the divided recurrent laryngeal nerve to the side of the vagus nerve. These cases could not be followed up.
Mr. Cotterell, F.R.C.S., reported, in 1893, in The Veterinarian some experiments connected with the relief of roaring in horses. In 1892 he united the left recurrent laryngeal nerve of a dog to the left vagus; five months later the larynx was reported to have almost recovered. Perhaps this means that the left vocal cord was moving again. He also performed a similar experiment on a donkey, and fifteen months later the larynx was reported to have recovered. Does this again imply that the left vocal cord was moving in tranquil respiration, rhythmically with the right cord ? In 1894 Capt. F. Smith reported in The Veterinary Record the operation of union of the left recurrent laryngeal nerve with the spinal accessory of the horse. The animal was still a roarer eleven months later, when it was killed. Professor Sheridan Delepine, by electrical stimulation of the spinal accessory nerve central to the site of suture, produced contraction of the abductor muscle. The recurrent laryngeal nerve is described as in a state of partial regeneration.
After the war Mr. Lionel Colledge and I performed a number of experiments on monkeys, uniting the peripheral divided end of the left recurrent laryngeal nerve to various nerves in the neck. When the nerve was united to the descendens hypoglossi or to the vagus nerve, though the cord became straight and tense, there was no abduction movement in tranquil respiration. When the hypoglossal nerve or the vagus nerve central to the site of suture was faradized, abduction of the vocal cord took place. When the recurrent laryngeal was united to the fourth cervical nerve, there was recovery of movement of the vocal cord, but the best results were obtained when the recurrent laryngeal was united end to side to the phrenic nerve. This is not surprising, seeing that the phrenic nerve is one of respiration and that the diaphragm and vocal cords act rhythmically together. If the phrenic nerve is divided and an end-to-end junction by suture is made, the abduction movement of the previously paralysed cord is exaggerated and violent.
I would point out at this stage that in these operations there is no anastomosis of nerves. The distal segment of the nerve degenerates and may then be described as a bundle of tubes containing the broken-up fatty elements of the nerve sheath. The axis-cylinders of the central segment slide along the tunnels, pushing aside the lipoid masses till they reach the motor end-organs of the muscle or muscles which were previously in connexion with the fibres of the distal segment. The new fibres thus replace the old and carry the nerve impulses which again cause contraction of muscle fibres.
What can be learnt from these facts in regard to the treatment of roaring in horses? The experimental findings clearly point to the phrenic nerve as the ideal one to use for union with the recurrent laryngeal, in order to bring about recovery of movement in the paralysed cord. But in the horse the distance between the lower edge of the larynx and the site of suture union of the recurrent laryngeal and the phrenic nerves is fully twenty inches, so that the axis cylinders of the phrenic, nerve will have to travel this distance before they reach the intrinsic muscles of the larynx. Can we look forward with satisfaction to this long pilgrimage of the fibres of the phrenic nerve, or would it be preferable to unite a much shorter length of the degenerated recurrent laryngeal nerve to the second or third cervical nerve (anterior primary division) ? This question can only be decided by experiment, but I would strongly advise that, whatever operation is selected, it should be carried out without delay, i.e. as soon as roaring is diagnosed. If this is done, the distal segment will be at a stage of degeneration suitable for the growth of axis cylinders from the central nerve segment. Under such circumstances, experimental evidence is in favour of a phrenic-recurrent-laryngeal operation; especially as it is known that the axon grows with remarkable rapidity through a recently degenerated nerve. On the other hand, when operation is delayed, and the peripheral segment is further degenerated and fibrosed, it might be advisable to join a short length of it to the nearest cervical nerve-trunk. Early diagnosis and immediate operation would therefore make for success. Joints immobilized for long periods are prone to ankylosis and the small joints of the larynx are no exceptions to this rule. Another point of importance is that a recently invented laryngoscope, passed through the nasal cavity of the horse, as Major Lloyd kindly demonstrated to me, enables the surgeon to see and determine the exact condition of the vocal cords.
He is therefore no longer dependent for his diagnosis on the noise made by the animal when galloped.
Paralysis of the face.-I am informed that paralysis of the muscles of the face in horses occurs in consequence of exposure to cold and in consequence of injury.
In man, paralysis of the face occurs in consequence of injury, or disease in the region of the aqueduct of Fallopius. Another cause is a stream of cold air striking the side of the face; this is called Bell's palsy, after Sir Charles Bell who first described it. There are other causes of facial palsy that do not concern us. Since 1895 surgeons have treated facial palsy by uniting the paralysed facial nerve with some other nerve of the neck. Working in collaboration with Dr. Duel of New York, it was concluded finally that in conformity with the fundamental principles of surgery the injury or disease of the facial nerve in the aqueduct of Fallopius should be exposed and treated in situ. The damaged portion of nerve was removed and replaced by a fresh nerve-graft, and it was found that this operation gave excellent results in the experimental animals used, viz. baboons, and also in man. In the next stage, for which Dr. Duel was mainly responsible, degenerated grafts were used instead of fresh grafts. A degenerated graft consists of a series of tubes filled with the fatty products due to the breaking up of the sheaths. Through these empty tunnels the axis cylinders from the central segment of the nerve slide along with remarkable rapidity. The result is that faradic response in the paralysed muscles returns in less than half the time that is required when a fresh nerve-graft is employed.
In Bell's palsy, the nerve is infla,med and swollen in the bony canal of the Fallopian aqueduct, the result being paralysis from pressure on thenerve. The treatment for this form is decompression, viz. by removing the outer bony wall of the canal and by slitting up with the utmost care the fibrous envelope of the nerve. I am not competent to discuss what is the best method of treating paralysis of the face of the horse. I believe a method may be found, though many experiments may be required.
Lt.-Col. E. P. Argyle: The condition known as " roaring " is one of the symptoms accompanying degeneration of the left recurrent laryngeal nerve in the horse. The muscles supplied by this nerve are atrophied and fattily degenerated, the first muscle to be affected being the posterior crico-arytenoid, followed later by the adductors. The immediate cause of the " whistling " or " roaring " sound is paralysis of the left vocal cord, so that the passage of inspired air through the glottis is obstructed. Oftentimes the sound does not become audible until inspiration is accelerated by exercise. It is one of the functions of a veterinarian examininga8 horse for soundness to ascertain that the animal is free from'the defect of ' whistling,'' because animals suffering from the condition are useless for fast work, and, indeed, a danger to the life of the rider.
[Colonel Argyle then exhibited a series of lantern sslides-all except one being taken from his own dissections-illustrating the disease in question. The pictures showed various stages of the disease in the larynx, and the microscopical appearance of the laryngeal nerve as seen in longitudinal section. The histological features of the degenerated nerve were shown to consist of destruction, atrophy or degeneration of the axons and of replacement fibrosis.]
In two cases indications of degeneration in the laryngeal nerve were seen previous to its reflection round the aortic arch, but round-cell infiltrations were not observed in any case. Mettam [1] stressed the necessity in cases of " roaring " of examining the vagus and spinal accessory nerves at their origin in the medulla. I have found the cells in this region to be atrophied, their nuclei swollen and more faintly stained, with nucleoli eccentrically placed and disintegration of Nissl granules. As the degeneration in such cases is practically confined to cells on the left side, it may perhaps be inferred that the change is secondary to some other condition. At any rate, it is certain that central changes of this sort do occur in "roaring," but it is not yet clear whether these changes remain unilateral in long-standing cases.
With regard to the causation of " roaring " there are several theories: (a) since 1889, the condition has been scheduled as hereditary by the Royal Commission on Horse Breeding [2]. To-day, however, it is doubtful whether this view can be maintained; (b) a nerve poison has been incriminated generated, it is suggested, in the course of one of the respiratory affections to which horses are liable. Army returns show that 12% of horses which have suffered from respiratory disease subsequently become " roarers," but this is probably a minimal figure [3] ; (c) pressure or stretching of the left laryngeal nerve during its intrathoracic course has been thought to be associated with roaring [3 and 41, an opinion which still requires scientific support.
The late Sir Frederick Smith was impressed with the desirability of acquiring further knowledge which might lead to the alleviation of " roaring." Smith was aware of the work of Sir Charles Ballance on nerve suturing, and believed that recurrent laryngeal-phrenic anastomosis would be a means of attaining the desired object. Sir Charles has established the efficacy of this treatment, and, therefore, I would not hesitate to carry it out on horses, provided that suitable cases could be ob)tained. It is clearly necessary, however, that the cases selected should be early ones, since atrophied muscle does not readily regenerate, and in advanced cases ankylosis of laryngeal joints is liable to occur. Therefore, to ensure success there should be early diagnosis and operation without delay, followed by careful aftertreatment and general management. Facial palsy.-Here is a picture [not reproduced] of a case of unilateral (left) facial paralysis in a horse. The paralysis affected the ear, cheek, upper and lower lips and nostril. Such cases may be complicated by conjunctivitis due to paralysis of the eyelids, difficulty in eating and drinking, and loss of condition. When bilateral, the condition mav lead to suffocation owing to failure of the anterior nares to dilate. The causes [5] are given as (a) external injury, e.g. violent contusion; (b) debilitating diseases, such as influenza or purpura himorrhagica. It has also been attributed to exposure in cold and draughty stables.
In the case described the condition appeared suddenly and was presumed to be due to some injury. The animal was destroyed, and examination showed advanced degeneration of nerve-cells in the left facial nucleus.
It seems possible that this condition might be alleviated by enlarging the stylo-mastoid foramen, as this is readily accessible in the horse. There is also the possibility that grafting might be successful.
Dr. John Beattie: The appearance of the nerve cells in the cases of "roaring " demonstrated by Colonel Argyle suggests very strongly that the lesion in "roaring " is not nuclear but is more likely to be an inflammatory or mechanical one along the course of the peripheral part of the vagus nerve or of one of its motor branches. There is no inflammatory reaction around the nerve cells. They appear to be atrophied and degenerated in a way quite similar to that observed in motor nerve cells after section of the peripheral nerve.
Sir Charles Ballance has shown the value of nerve anastomosis in the treatment of lesions of peripheral nerves. There are great possibilities in this method provided it can be demonstrated without doubt that the peripheral nerve (recurrent laryngeal), into which the central end of another nerve is sutured, is free from any fibrotic changes. The presence of such changes would not be favourable to a good result.
Major Glyn Lloyd exhibited and described the rhino-laryngoscope to which Sir Charles Ballance had referred and which was of great value for diagnostic work in examining the larynx of the horse. Certain modifications of the instrument had been made, so that it could be more easily manipulated. He had examined about ninety horses with this instrument and the view obtained of the vocal cords was clear and distinct. With practice, very little restraint was necessary, and experience proved that the most fractious horse was generally the easiest to deal with. In the normal horse, the vocal cords could be seen moving in a balanced and regular manner during tranquil respiration. In a " whistler " the vocal cord (usually the left-though in one case he had observed the right cord to be affected) could be seen moving in a shaky or lazy manner. In a " roarer" no movement could be detected in the left cord, and the left arytenoid cartilage could be observed to droop towards the lumen of the larynx, so that the larynx appeared to be asymmetrical.
The rhino-laryngoscope gave clear optical proof of the presence or absence of paralysis of the left vocal cord, without galloping the horse and without trusting to the " noise " emitted. Early diagnosis of the condition of the vocal cords was essential if nerve suture for the regeneration of the diseased nerve was tG be attempted. As Sir Charles had pointed out, advanced degrees of recurrent laryngeal paralysis might be accompanied by ankylosis of the joints between the cartilages of the larynx.
Major Glyn Lloyd said that he had profited by tuition received from Sir Charles, and on several occasions he had received from him demonstrations of nerve suturing in cats. The possibilities of nerve suturing for the treatment of horses suffering from laryngeal paralysis in its early stages was receiving close attention.
